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(57) Abstract: An object is to obtain a planar light source which is free from brightness variations or chromaticity variations by 
using a point light source having a high directivity for emitted light, and another object is to provide a liquid crystal display device 
capable of obtaining superior display characteristics by using this planar light source device. A planar light source device having an 
opening in the upper surface comprises a hollow box, a diffusion plate disposed in the opening, a reflecting plate disposed on the 
bottom of the hollow region of the box, and a plurality of point light sources disposed in a row along at least one side surface of 
the box. This planar light source device is characterized by including a refracting element disposed parallel to the row of point light 
sources and between the point light sources and the hollow region for refracting the light from the point light sources, whereby the 
light at an incident angle at which the brightness is greatest in the luminous intensity distribution of the light radiated to the irradiation 
subject surface of the refracting element is refracted to the bottom surface of the box by the refracting element. 
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ftM3<D*>LMi4imvxmw£*£mi5tm%Lm2b&ftmz sr^t-j^m, 
ytmmm^m^im^M^x^^mmm^mnxmm^xh^ mstt&yt 

[0058] r<D«t9^> ^3teM*4Sr«S[SL*R2Hi«-bT^ISE C £»**£««iWteffitta£ 

[0059] ®19(d^-f-J:9^> ^^3taSS«4<^#t^fe*, V7ls??723£VLmtfT 

ffi«3fe«il6il©<fP^»fB5B|-e*)6. 
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[0060] Zbiz., ^mm^mmuz^xn, yyu?#7<D±.m<D'p zmtitoWtofflfflfc 
WftitDma&idirem&VX^te^iiK IH23^-rj:5^> y7i^*7©$fc$£gp7 

b^^^M«17©ffigpi7aJ;t)^S^6filJtCJ6^E$*-Ob«fcV\ 

y7i^^7©±B7a^ffi<*:i©±ffiia^oM^w*ta:ft, w^sratc^^^e 

[0061] ^^3t^3d^«j£v>f5ao^3tja 5 #i&-t--5^, y^V'^7^ < t!9&l*3tO* > 

$ <Dm*m>ftm&tiz>z.tbftz> 0 isms w@u&2\z.mmi-zyt 
[0062] *fc, vyu^^7(D±m7abmi^i<D±misLb<Dmmz.m2(Dvy^^i6^m-f^ * 

[0063] |g2©y7I^^16tt, !J7U^7©±B7a*^gflciO_bBlatJ:iRlltTS 

i%<DW&*&w^z^btfx%z>tc.m : t&^\ 

[0064] ft*3, 312(^71/^16^ VyU??7bmm\^ mhl><teT/^=.$At£}fX*M 
[0065] y7U^7^j^glS7b^W^^^17^^17aJ;^^^i^6il!ltc:® 
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[0066] fc*3 % y7U^^705fed{g|f|57b^^r^^Jgi7rt^?£i-5ri:^«ti9, 3t«ie 

[oo67] ±(D£*>fc, Mfcm£3fi^foft*j%ffim*8^k&U5mizm$ru d»o, ia:sL 

JBtf^8a»£»gUS2<a#Mi£^ 

5fc«>, ^fetC^m^tcka^2^3fe^iS^tCPJ^i-5^^S^T*#3fe^ifi^(D0J 
•3 > ®ifrftf^8(7>j£®T*Ki^5.ft£^ 

[0068] y7w^^7t^2(Dy7i>^^i6^sijifi5$t-e«^b-cv^75^ 

[0069] 015(^^5^, ffcfU£2fc:, @tfT^80ia»fc^^ag3*^|«tttS 

m<Dmm 1 ^^^^m^> s^a^^M® 0 > m 1 5 (b) ra^ms^fsi ma^frs 
[0070] *fc, *ni6©^jigi^33v>-ctt, «ife©^^3tas3dsii3s$n^5R^:ass«4 
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[0071] £^3;^ IH20^i-J;9{vl, Sltl5^, ^^:M3*^S)tM'J(-fR]*^oTS 
,ft^ftM3£g#(Dlo^l|i]ffi<D^k:g^^ 

[0072] *fc, ^mmcDwmi m&^-c^ m^m^-sti.xmm^^M^m^^m 

[oo73] ' z.z.xym7<D$m±.^*mmco±M\sim,tt*&^%^ 

«r* Eii7(a) K^-r^oi^ m$tm*8n, mmm^-8<Dm'm(Drm^±mx'o^^ 
^ir^tfcot, ^m^m^xxiMMm^th^mn^^M^xh^t^xK). 

[0074] ^fc, mi 7(b) iCTsk-rx?^ ®mm*8<DWrmKm&. mmMmisxmmm^ 

•rzztfr-zjmxtbz, Mz-t£, miftm^8^<7)M&y£(DAm&mrfm<teztet°& 
^m^h(Dx^w^<^(DX\mmmm<Dm^e isxxj^Mc^m^m^ 

i 

2 12 
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[oo75] mi7(c)^7jk-rxo^ m&rm*8te, mmm^-8(Dmm<DTm^±mx'0Si^ 

i&mu xmsffitoWtos &j*7&\&m-rz>^k&-*!Mx&z> 0 tits &m&m*T 
m\zmvxtt\z.4$mu ^mmmx<Dmm^^mm^^tx\ &vtytm<D 

^tifivsMx-hz* sat, &mfttmzmtt&tifryt<D5ibmffim*8<D&m8a&rc 
'tomsTmzttvx^\.x\,^wtek&i&LXs tettmz*frz>Atoft&Jz%< 

[0076] 017(d) ^1-J;5t^ ©tff^f-8«v @^f* ; ?-8©»f®<Z>T5adS±ia«fc»9^:.<JS 
[0077] r<z>«fc5Ki, /S^*©*Bf^^®^*^Miff*^SrSiO*<«BB©itt#^©JB 

[0078] (H2i (a) itmrnm^m^x^^^^fDmi^-rm^mmu^n- 

tcm^(DmiK^m^m^m<Du-\m<D^mm^^m&^m, 021 
( c ) fimi 7 ( c ) ^-r^^^®^^^«^fc^(7)igi 1 {^-t-ffi^3t^«oii 
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s 8c&wm <omm 1 b*^±® 1 a^r&i nx * om&m wk&l-c v *&&vt£r& 
zti^, &&?!tM3ft&<Dwms-mmmtstix\,^b&t>faz> e &b><^ mm 

f^mm^8&m\<*tcM&fc*mz&j*y*mm£ti. 1a 17(c) i^-r^mcomm 

[oo79] jfc*3 % jsiff*^ 8tt^s/i:'ifcfwstt53as, mmm^stD&istm^zbfcV)^ 

toffi**&<te&1tmz.* JB*f* J f-8O*^iRiSr«W0SJ;5»!:p*f* : f-8Sr*«H: 
#t«JL ; C<t>J:v\, «;fctf;El22(a)K:?jvr.J:3£, @^iii^80S¥;frft^M:&® 

•e^L-cfc <tv \ m'22 (b) ^^-r«t5 \t, m&rm^sri^jjfaicMi-xm 

[0080] fcf£U ^tWU^©Jf*^©*il^tl^ffiMfc^M^^^»^K:, 022(a) 
*fcJ4(b) fc^i^5fc®ffr*^8©&*J-?W\ ^^3^>^o^o5^> JBtfrlfl 

xv£5<dx, m22( c )K^i-xoKmmm^r8^p\-r^btm^^\ 11122(a) 

»017(a)^i-©^^^(7)S^[^^Mii:^ffi^#Ji-S^^PJ«fc«) 
©IftSHEL 12122(b) 17 (a) ^-rjS^f^c7)5:#^[pl^b-CMv^c®-e^ 

#j-r5^^0j-r§^fe^0^in, m22(cmmi7(a)^-r is^m^ra 
[0081] u±(ommxn, &ftWfL3ttm<owftic\cm<>xn#i<D&mb±. 

OflilSlctcgaKd^rT^v^ CKD^fcte, IH25^-ri5f-> ^^^3^UT 
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[0082] ^/c, ^%m^mwi<Dnm\^f^x^mvx^^, mwi^mmKuw 

l ■ •« 

[oo84] mM<Dmn2 

, ffi^l<Di£ffilb^fc«iJ[$L^2^bTfS{^TO^J&®lla^, ^^3feM3{RiJ^j£ 
ffilla<0^1<0^11b*ii5jSffilla^MLT^10ftllbd^Sf^l(7>jSffilb^ 

»ffid»n9r3eo«f?A e ztrtWifflMffiiicb, &mia^Mvxm^c(om^rf 
teffiiigb^m<D¥-fftemig<D*ti^ti<Dmiid&my¥ftte^ 
midfabmm<Dj&mbbfcttimzmfc(Dm%fi e tt-rmtmiet. &mi 

2 

tf^ffiilg^J;^M®iie^^«^n5^5w^^||J6(^^i^^^^ 
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2 

[0086] &4b\ ^H^(D^2{C1^VNT«, ^^^3d^<7)^^®Jf^^ll05pfir^® 
[0087] ^HI£^^21C*5V^T, jSJff^^-ll^^-etLO^ttBlle^, ■ 

2 

[0088] rr-C, IH27(DMJi^^ff ; *l(D±Sla{|lJ, £;>7£,£^}teM3l&iJ£-t-6^ Mz. 
ti, U27(a) KL^-TJ;?^ ^ttBiliJ^S^^ 0 ^3B{tii-5iftffiSr*i-5ri:Jcj;i9 

2 

[0089] £fc, El27(b)^-rJ:5i-^ ©Jf^lltt, iffrl©±ffilad^Ji£®lbO^lf0 

2 

[0090] E127 (c) fc^-*-«fc5Ui, 027 (a) tefctt^JSWffiWSHKftt-S^fc-*-* 
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[0091] r<Di9(-, &viftM(Dmfa^mmm+bmmmttmm<mm<Dmi£b<Dm 
[oo92] mm<D^m3 

mmmm3\z.t^t>^>m^m^^tc.mmmxm, m29{*)\-iWW-<D±MM 
MhM.tc±mm. 029(b) te^£mmmfrb}LtciEffim. m3onmtfrm^-^m 
^^tm^mx±Rm^m^\m^m^yt^^tcmmmxh^ 0 m28 

[0093] JStfrilHP^te, m^lOj£ffilb^fc«mSL^2^*j-UT{S^¥fr^JSffil2ai: > 
^3feM3{|iJ Kjg® 1 2aO$g 1 (Dmi 2b%m JS® 1 2a Kl^UTfg 1 1 2b/^ff 

m(D&mbt5ittm^7£(D{mft e ^-r^mMmi2ct, js®i2a^bx 
mm<^ m$ We?® 1 2gt % i»offf4isi 2 g <D^n j enw^ 1 2d&ii 9 w# 

2 

®12e£, i£®12aiW^fB]-r^l^®12fi:^UTV^ 0 ££>{C, ®$ff^l 
20$cf&#tSl2c;$S > ^10Ji:^f^(cM ; &-r5[lfl^l2h^bTV^ 0 fc*3 % ;*: 

«o^3^*5v^«, wm2hn2^(D¥-fc%m&&ttxffif&u mm-tz 
m^\2h\^xx)^e (o° <e <i8o° )<o^u : k^x\^ 0 

3 3 

[0094] &:Jb\ rO©^fm^l2^IS^tt®12c^e^lOJf:^^f^i^fiE-r^ta^l2h^ 

^i2^iu]$pi2h^j;^ffl^^f*s nM<Dw*M\te&xfi2tmm(Difem®}$k* 

[0095] njgcD^S3^*3VNTfi, 029^-r itm.m^h^m^fm^^tD^mM 
®i2 C ^, wm<Dm&jjfaKm&Tzw&i2h* : j&f&~rz>zt\>i£V), «j*®i2 

c^^LTgti^^<b^oTV^5mfC<^^»3^^C>3 1 6^'a-^, 3£l$tt®l 
2c^tt£;ixfcft{;:JS^m^l2rtlH$T^#^ ©iff 
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[0096] rr-C% ®^fm^-12(D@tf^^n(n(i?g^^@Jrf^lJ;'9^) , m$ft$*12<DW£ 
-$-Z>W&12hi££<9ti:Zti2>mfi* 6 (0° <0 <180° ) * Mft%M3t>*tb<Dffim. 

3 3 

®^f^l2(«f$tt®12c^<DAtt^£:<|> (-90° <4> <90° )£«^JS#t 

2 2 

[0097] l>nXSin/3 =nXSin(90° -9 /2-a ) 

1 3 1 

=nXSin(90° -0 /2-Sin" 1 
((lXn)XSin* ))) (6) • 

2 . . ..... 

jb*T*j$u m&-rz>wni2hiz.&vmik e <o° <e <i8o° )<dm£&lt 

3 3 

[0098] H3i^-t-i5fc, m&*m\s>'X£tei-mmxm, m&i-zwnfc& ■ 

»smxm : xvmmzmm-tzzb^mx&Zo fc*s % m3m^mm<Dmm3iz 

mm, m3i(b)tetp&mmmfrb&tciEmm. m3i( c )nm^fm^-(oM^^ 
bkitmmmxfrZo 

[oioo] ^(dxok. ^ytm(Dmm^mmm^tmmm^mm<mm(Dmwt(Dm 

[0101] M1fo<DJ&n4 
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^(DYtmzmm-t&mx+m, m33(a) te^m^rm^rtzm^m^mg 

(Dfcim, El33(b)«EI17(a)(7)@^^(Difi^(Dt£^:|g-efe^o [1132-33^*5 

wt\ mi-3i<tiwic^-^«, m\-3\\^£fr%h<Dhm-wtfem^ft*:^ 
[0102], ^;&&o^S4&c::fc^ 

t£W&J&®48a£ s mj&m48ak¥ft\ZMfa-fZ>Mfaffi48fk^ itufBjiE®48a£*f 
•-■ |p]®48f(cl^b > ^^^MQMi^i^^tc^M^^48ct^ Hij|EjSffi48a^^J-|p]®48f 
f-^U ^3feM3fJ^MVNfc^ttffi48e<b^LTV^o tf)|2j£®48afi, 
^:t![SL¥©irL-C^^tl^]|^lI^^tfc:affi^$^^TV^-5o «n I£jgifr3^48teT 

?v/^£t*<Dmwffim&tctetf7Xfrbttmt5ftx\<^ 0 ■ 

■ [0103] Hijl5®Jfm^-48«, &WKM3frbmm&tcW7l'??7%fr^XM^t5tltL%: * . 

^m^iwj^®ib#j^jajff^Bctti-^o mMm48c\m-tz>MMit<Do 

♦ 

mi-^xo^^mm^48c^xfnMm48e(Dm^mmi-^m^mt.^\ 

[0104] ^HSS^?f^4^joV^«, EI33(a) ^£*l,5J;5^ JS#rllf^48CDJ&E48a£: 
*§.®l-bTW5fc^ g|33(b) ^-rmi7(a)cDi:5{C@^T-108^®^iJit 

vxRmv&wytM3<Di&B<Dm$imfrbi&mvx\, 
iLm2frb(Di&tti%<Dmmj*7&&w^^b&x%% 0 &m48axm$LRM 

«rt^«tf9, ®mm*48<D&ttfa\ZttlsXi>fttfJZtfZ>tcfr. jtffl;%M3t>m 

&<Dm-zmm48afrhm%s-rz>fr, v7u??7XR&tsti, nmmtffm^-48^m 

[0105] &3b\ *^(^^ffi4(c:*3V ^T, @iff^^48(DjS®48a{«iicSL#^^LT*a® 
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[0106] titx-ti, m34iz.jjk£tiz>£?^ m$fm^-48<D}&m48a! l zmiifm s F48<Dntt 
mzr^xi*xfz>m*mf&'tz>zbK£y, mm48aX5iMi,tcyt(Dm$tm*<D^ 

4(a)fcm$tm z P<Dmffimx*$><9, 034(b) nm^xm^^mi^m^ib^tcmx 

[0107] S/c, El35{Cl^$tL^i9{-^ ®iff^^-48(DjS®48a^ft#^r[p|{c:^oT#^ 

mzj&j&~r<5zbK£y, &m48axRftvtcft(Dmffim*<Dm^jjfafcM^zfc 
m^m^^mm-t^t^x^ zcotctb, &vtftm3<D&mxmmp^<tez> 

^t^m^T^t^X^.mM^y^W-r^t^x^o &*5, [EI35(am@tfT 

m^mmmxmJm35 (b) ^mmm^^mmm^bR.tcmxh^o 

[0108] £/c. ful5-3fetJcSL#^:i:LT, Stf^ J f-48<DjK®48a^fS:^>-h^e# l ^^(D 

[0109] fc*3 % ^HJ6(DBIi4iC*3V^T{i; ®jFf^^480jS®48a(C3ti5:SL^^tt5 

Xf&^yZ&W-f&^b&XZZo 
[0110] J^±tfcPJ!LfcllJ&<^ll^:i^ 

m4&nm<DMfai-z2^<Dmmc\zr^x&n£thx\,^i>K %&tm&.tm 
btiz><Dx&>ti\z, mwi<D4^(Dmmic<Doh<Di^<DmmicKr^x^^m3 

&mWi-rZ>ZtfrX$Z> 0 Sfc, «^^^.-f-^cD-efetb{^3o^fctt4-oO{RiJffilc 
^fp v oT^^^M3^iE|SLT'b \ 
[01 11] £fc, Wil^B^Lfcll^^^^V^T^, S^5^UT)fe^iES^-r5^^ 
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[oii2] mMcom&s 

'ig36ra#«iK<0^jfe0>^iiE5i^^ m3 

6{^*3V^T V 01-35^|^lC^^i, ISI— ^ttft^^Sr^U.-tOlft^Sr^rifti- 
So @Jff^l3«, WcMMWi3atmMm3bb*<>tJ:<*<P-tJ:<bhi^<Dmmi3d 

mmi3d^^tftU3^(bmmm^-i3^(DmM^±Rm-r^ 0 m 

©#rfl§^13^lfJltft^gaft#^ 

ffi)fe^Sr^i-5LED«r^)K3tag3iUT^V^4i^»Stt, ^^3t2I3/6^JS»f* 

tt5r.^<ife>t®13b^Sl^i-S^ii:Jfc5o 
[0113] ^ ^4b\ 3*:^©^ffi5ti*3tt5®*f'3!?^:13©ffilJ®«, Btff^l3<D5^[R]^ " 
Sff^g#:i^Jffilc^^UTW^fc5^^i-52o(D^®13ci,^^]-t-62o 

0¥®Sro/«cCMlRl-t-52o(Dft®13d^^«^n5c 
[0114] ^^M3T*fc5LED*^^feib^5*^^3tSr^tt®13a^*l-bT{5^ 

{C^fe-arTLEDSr^H-rSJl^^^^^t-rSc iW-it), «Eflgltffil3a^*3ft 

<ft®13d^ttSfe*f®13b^flgft$tLS^*5-C#5o 
[0115] ®tf^^l3CO^®13b«ft®T*fc<9, ffi^lO±ffila/6>Mffilb(c:iRjd^ 

r£T% ^®13b(DV^no{i«^^^Ufc^^^^60^^:T$B, 
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[oii6] /£^b\ -fcmmoirm^^^x^ ^%m.^hm^m^-i^<D^M^^ 
tt-rs £otem&T m^- 1 3<Dmm 1 3&*mirx\ ^ # tmm^rm 1 - 3<^ 

[0117] *HJS<Z)^S5^*3V>T«, ®^f0^-13O{|iJffi-efeSft®13dT% ft£<feStt£ 
■fttt£«;ifc;>;iT\#dftm3d 

[0118] ^fc, *njfi^ti5fc*5v^T, ®$ff^^-i3«, m^m^isiDM^^mm 

BSro^C*J-|Pj-r52o<Dftffil3d^^#^^TV^^, ^^SSOd^JB^f^* 

i3^(D^3fe»®--e^siti-5ri:^-e#n{^, ro^nisfcHat^-cttft 

[0119] #!l*Lf^ H37t^-f-£5fc:, JS$Frfr?-13«:, ttflRWffitScitffitSrofeCffilS^, 

atifi3(Z)S^i:i^i#ioiffiicic^ttWT-fe5^[S]t^2o 

xmwLt£¥mb-v%z>izib\z. s m$tm*i3&mm4k-fz>zbfcnmxhz> 0 ni37« 

W6Mfrtb&tzjEmm. E37(b) ^©^^-oft#^(S]/?)^^/-dij®iii-efe5o 
[0120] mmm^\z<Dmm\mmmm\z.^x^T^~ryj*tj:¥(nK&m* 

[0121] ^<d£?^ ^^MfDmm^mmm^bmmm^mm^m^mwbiDm 
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[0122] te&<D&ftftm3%mmvitMftfflz&m4^ mw\<Di^<D®>m\c<DTS: 

&<5 0 znititos H38(c^i-j:9{c % ttfri©ioo«ffiicOifi«H:o^^3tai3 
SrBfilSLfc^i^m, *ll*0»tfi5Ji:*5rtSJffl*f* J f : 13Sr^V^«, Jfcttffil 

[0123] mm<D]&n6 * £5 

^©^srKMi-sia-c&o, 040(a) ft*nm<Dm&6\zL*3rtz>mffi%*<Di5:& 

©ifcfcBU Sl40(b)«Hl7(a)<Z)©^T-(OiS^Ot£^:|lI > 04114®^^-©^ 
jR«rl»M*f 6fc*«>lftftBlT?*)'5o 039— 4l^*3V«^c N ®l— -38£|^C$J#rau IH 

?^ffi6«, ^^5JS^^80^{c#^^Wi-srt<^^^||^(D^iii^^ 
'"[0124] ^Ulte^^lfienida^sjBiff^stt, ^^3i:4 1 ^^6i(Dfcv^^v> 

lbMitm^XWcM^^^Xh^ti^0^\ / \ 
[0125] BulE@^^8f4, g^l©jSffilb^UT«I^SB:^liS8cl*3«tt5|(ll3a8. 
cira^L^^^6{RiJ(cM#4Ufcm2S8c2i^^^«Mtt®8c^, ffiflcitfjjS 
ffilb^^bT^^W^jS®8a^,flJS®8a0^^^6{|iJ(^^8d^iiD^^)fe 

So ^IB©^^8f4T^y^^cD^0g«^«^^^^$nT^5o &*3 
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[0126] r^T\ 040(a) iZTjkZnZXol^ ^mM(DmM^^^Xi^ $tE8tt®8c^J&S 

<D&mzmm~rz>yt*&imx%z> 0 ^<d±&, mmsax^mu ^^sc^g 

[0127] ^r-Cs MMffi8c^«^ir6^1ffi8cl{itu^Wii^^^M3^L^^S 

mi®8cl(Di^$«, ^«3t^»fe^U^3tOE^*Ji:*5V^T^«3fe*© I t , 'C? 

« ffi8cT»JB»fUtt8dtsai^i-53tdS, «EflR»ffli8ct!:flgit'Six5i«$«T-CJ;v\ H14 
• l%m\t^X*mM<&MMK&ftZf&l&8cl<Dm£&Wi.W-i~Z> 0 EI41(c:^v>t, 

ffj5c**s*^:E3t^l©3ti'te'6o ,&^ftM3£3§L!g2®8c2^jgifrUi8d~ 
JJiaiSSi-Sspff**^, H2®8c2^fiSlt$ix5^SrPi:i-5o r^^P±^jScffi8afiiJ 

J:'9jSffi8a{RiJOf5ia{-^l®8cl^tm(*<tV\ iot, £&2®8c2tf>{®&tfl^l: 
0 > @^T^8(D@^f^nl, JS^^i|isSrwljo«fc^lB8cl<Dii5$<Srhl^-r 

[0128] 0<hl^wl/(Tan( 0 + Sin~ l (Sin(90- 0 )/nl) ) ) 

(7) 
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[0129] tctzLte, m42tz.^£tiz>£o^ mmm*8<DWimMffi8c%:&mx*Mf&-rz > -b 

[oi3o] mm<Dwm7 v 

m*<Dm&*m.w-rz>tc)sb<Dm.wmxhz> 0 m44—46ic^^x, mi-43tmz 

mi-43i^£tizh<Dtm-&tcfemmi®ft%7FV. *:<Dmw*mm-rz> 
o *mm<dj&M7^ w&^zmmm*i8<Dmvt(D&7!)mM<Dj&nibmte^x& 

o 

[oi3i] .if.mm<D^mi\^n^>m^m^i8\^ MmftM3t^mmt(o^ ^r.*? 
wc, M&<D&wftM3mmxmz?^xmbti, mmffim^i8(D*Qmm6 

lzMfa-fZ>tkfttm8el^ Hfrf2«^l^JS®lb^^_bffila(CI^(tTHflf5©tff^^ 

m^nti^mm(Dj&mibm^mm^nm-r^o £bKmx.&, &wMm8c 

SlbfiiJ^S^LT&lt-r^^T'fc^cb^i^^bv^,, 
[0132] mj|5@^^18«, ^^^3{|iJ^«#4Lfc^l®18el*5j;^^lffil8eUC 

mim^mm<Dmmb\z.Mvxm$mmtem2m8e2frbtez^&mmm(Dte 
mmi8et. mm(Dj&mib^n\.xm^w : n^m.mi8at, m&ffii8a<D&ytyt 
U3m<Dmi8b^m^^m^6m^m^ir^m^mi8ct,mUs&mi8at^n 

(-^•|t]i-^[p]®l8f<b^UTV^o tm&m^l8feT?});Wj:¥<DmWffimiZtc 
tetf^Xfrbitm&tlX^^o fc*3, *Hm^^7^*3V>Ttt > ^Ml8e«20 
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[0133] *Hi^^ffi7(Ifc^tll Mn^miSe^m45(a)iZ^tU)X0^, &ft%M3 
{|iJ(C{gV^c^lSl8eliJK®lb{C{5^lij£^2ffil8e2-e«^LTV^c«) > H] 
45(b) ^i-@^T-108^^(Dj?$^^V^^®18e(7)jSBlb{|ii<D{tl#4^ 
^ 0 £/h£<-T5^<^-?#6 0 -(Dfcfe, J&®18aTSt*bfc}fc£|I|45(b) ^-T3£ 
^<DjSJf^T-108^1:b-<jS®lb{RlJ^^<jSJff$-lir6^t^t. ^^«3©i£{# 

[0134] fc*3, !£®18a-eSML/c3t05^> Ml8a^^— ^Oil$^±©^ttt*l25i 
18e2^fiJ^Lfcftte^T<£KJftU y7l>^7{|iJ^M$tb^Jffl$tLS 0 .toT; |g 
^®18elf»®18aTSI*bfcVfc^^2ffil8e2^T^lt^6i^$WT^^ia 
{£l£fmte*J:v\, IH46>lrffi^-r^:||JS<D^^*5tt6^l®l8el(D^$^0J-r 

§o H46^^v>-c*s®^{ii]^^^^3^j-efe<9 > &m&tp£mm6mx*3bz> 0 & 

®18a-eSl+$tL^2ffil8e2^PJ^bfc:^^||2ffil8e2(D^^^-f^^^ ^ ^ 

JH"f"<5 0 - ■ ■ ' o 

[0135] ^Sin"'(l/n) (8) 

« 

rr-C, <f> =Sin" 1 (l/ / n)(7?Slt)feC05^^ ^2®18e2T^^lJ^^(Dft>Ci«$%h 
3, ®iFf^^l8^18b^2ffil8e2^iliS^w2i:-r5<t, iff$h3teot*CD5£(9)-e 
3c£*L5 0 -T^^^>, jSffil8a-C^lt$ttm2@18e2^h3^±Offi$-eilJjibfc3t 

[0136] h3=w2XTan<|> 

= w2XTan(SirT 1 (l/n)) (9) 
iot, niffil8el(Dm£ : &h2k-fZ>k, h2{2h3.£AT-CJ:C Oi^5£(l0) X*7F 

[0137] 0<h2^w2XTan(Sin" l (l/n)) (10) 

fc*3, *»»^7^4oV>T, ®^^-18(D^|=fffil8e{i20<D2p®-e«^$ 
JvCV^a*, ^P^^V^fi, ^®18e^^i(7)jS®ib^b±ffila(Cl(^JtT 
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[0138] rc.bz-&, m47{z^k£tiz>£?^ miftm^-i8<Difr$ttmi8ezgrffix*i&}&-fz>^b 

m^ft<DXfa&mm'rz>^ttfx%z> 0 
E0139] mm^mms / ° 

^■(Dim^mm-r^^mmmxh'o, lasou) ^•mm^msK^mmmm 

-?£>j£<g<»*EU m50(b)femi7(a)(Dmffim*<Dffl%<Dlfc*mXfoZ> o 049 

mm28c^mm(Di&mib^±miaizmxmmmmm^(Dmmiz.M^^m 
am^ <D®mikmfr'bis<t&), ^^me\^\^ir^m^m28e\i^m^mMi 

<%&miR&mu mmm^28imm^ntc^mm<Dj&mibm^mm^ikm 
■tz> 0 ^bctiii wm^m28c\z.mr^>m^s%(oo^ %mt^m±xibz>AMft 

[oi4i] tfri5®^f^28f*, mm<omm\h\zM\^xm^mwm\^2Sc\^xm-i 

®28cl^igi^U4 , ^^6l|iJ^^Ufc^2®28c2^^^^^^3#JO^ 
£tffi28c£ % 4>^^6i|iJ(D^®28e^^^^3{|iJ^ffi#4bfc^lffi28elt, 
^Bl®28el^ig^U^l<^jS®lb^LTJa^fili:^2ffi28e2i:*^-5o 
$^(C^#:icOjKffilb^MbT^{^fT^i£®28a^,|gjS®28a^W^I^-r 
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[0142] ^HJfi^flgS^VTtt, &mttffi28ciZ.m50(a)fc7ik£tlZ>£oK s jSffilb^ 
t5f3?M&Sglffi28cl£l^TV^fc*6, 050(b) ^-r«t5^©^f^l08(?DjS 

^4b/c^2®28c2^^TV^fci6,3¥:^^^2M28c2{CglJ^bfc5 , 6cD5^^[5 
£<&ofm&2a^;&ttft;Ssteu t5:SL^27i>ibcD^if^:^MA7?r^:#i- 

[0143] ^h^n^28eKA^M3m^im^timm28ei^mifx^^tcisb, w.m 

ttffi28c^1»^i-§^lffi28cl^^^tt$tVfc3t^®lbi|iJ^®Jff-r5ri:^X'# 

> ^%m3<D^m<omn J m2^hmi-^w^\zmmu mnM2^h^mt 
yt<Dnmj*7%&w-rz>zt&x*%6 0 Mcmm28eiz.;&mibi l amm\K^2 

®28e2^ttTV^?»fci6 > ffi^^F28^<tf J&-f Sii:*S"e#5o fc*3, ttflM* 
®28c^^^l®28cl^b^^^tl/fc3fe^^®28eSr«^i-S^lE28e 
l(CPJ^b®Jf-rSfcfefrC, MM®28c^Hl®28cl^^2S28c2c7>^^28c 
3^|t®28e<7)^l®28el^2®28e2^#^28e3{ClJt^jS®lbftlJ^* ) 5 

[0144] &4b\ *HJfe©^tH8*5^T, ®tf^-?28(^^lt®28c*Dj;t> , ^ffi28efi^ 
^n2o<^sp®^m^^T«^^TV^^^^M®28c^^lOjSffi 
lbd^Jiffila^|^ttTMIE®^^^jKffi^ML't'^^fiiJ^^{S^^^/jN 
$<fc51Nfc-?*>t>, ^®28e^g^icDi&®lb^^Ji®la^|^ttTtul2JS^ 

[0145] 051^$n5«t5^. m$tm*28<DVimktffi28c J $>tmjS28e&& 
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m-xmi&tzzttii-vzzo tzitttm52izL&isivs>&5i^ mffim*28<D&mftW2 

[oi46] mm<DMm9 

^(bi^m^mm-t6^mmmx^<o, 054(a) f»nsfe©^S9t4onft.@jf^ 

^-^(i, mi-%2iz.7jk£tiz>i><Dtm— *fcfit@^§p^-^u ^(Dumzmm-fz - 

o 

[0147] *:^JS(D^^9^5o(-t5®Jfr^^58fi, ,&^ft^3i^£M:l1&6£<Z)M^£:fe 
Jltm58c;6^;feiH-ffi58e^ftttl^ 

^4£%*U ®^^58(C^tt$^c^@^:i(^jS®lb{aiJfCffl^f^^-f-6o 

#4i-^J^®58at,^^ffi58ct^®58e^^ft:iCDjSMlb^bT{5^ 
¥ff^^[^®58f^^UTV^^ 0 fI©^^58«T^y/^^OSPJTO*fc[^ 

[0149] ^^JS<D?f^9^joVNT^, J&®58a£IS54(a) iz.7jk£tl&£?fc, g^KDjSffil 
b^^USV^c^<!rLTV^6fc^,^TOffi58c^^^lt$njS®58a^lJjibfc 
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054(b) \z^mi7(a)<Dmtfm*io8<Dmm^mmistcyt\zit^<!&ffiib 

«fc3L«2*^©*l*3tO»SA74refel|-fSrtiS"e#S 0 
[0150] &*3, jSffi58a<^»AAttJ£ffi58a^S»b^B58e"T?JfflJfU7^3fe*Stt#l 

^WP^ld{|iJ«J;9JSffilb{|iJtc^lti-6<t9^^*5w^W*Uv\ 
[0151] «T> II]55£ffl^Tl£Wih5£9^ /^5K3tag3*^Sclt-r5ft^BB3t^©5t;* > 

58c^Ji£S58a^©/«C-f^S: 0 % ®^^58<0&|*H58e£j&ffi58a£(D£r^£S: 

[0152] @J»T^58«fiS>lt®58c^Att^^.,(-90 o ^0.^90° )"CKI*$tb7t3ttt 

% **/W>feIiJ^£^ or^(ll) <Z>®#r£i <J> ^JBifrSnSo 
[0153] 0 i = Sih' 1 ((l/n) XSin^) . (11) 

m$tm*58ft&mffi-tz>yt<D—mz. HESnssa-c^sat (Ait** =stt£ 

= 0 + <^)U-Att£l <f> (=0+0 -*0 )"e»*tcS58efcflS^tt,^/U©ife 

11- 2 112 

fWfclJ:^ of^(l'2)©IJfA ^ T'@^^580^tt®58eT*JBtff^^lti- 

o 

[0154] ^ =Sin" 1 (nXSin<f> ) 

o 2 

= Sin" , (nXSin(0 +0 -0 )) 

1 1 2 

= Sin" 1 (nXSin(Sin" 1 ((l/n) XSintf )+ 0 -0 )) 

i 1 2 

(12) 

@^^580^®58e^^<D^^^^l(DjSffilb#J^lt-r-5^{*, M 
i$lWlSlbW5M|3(=(a + fl ) + <*>-90° )flS0° J^±-efetL««tV\ 

2 o 

[0155] -rtttt, ^(D^m^w&mtcitit&^tttz. 

[0156] 0° ^ j3 = ( a + 0 ) + 0 -90° 

2 o 

= a + 0 + Sin~ 1 (nXSin(Sin~ 1 ((l/n) XSin0 ) 

2 i 

+ 0-0 ))-90° (13) 

1 2 
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i 

BB3t A ©fttos V vr*3S5£ ( 13) SrM^ii- «t5 a £S8! j£-t-*U* J&ffi 58aTH#}-T 
*3fett^Tffi#:iOiB P$BldftiJ«tt)jS®lb<|iJ^#t-r5^fc^*UV\ 1tkz.t£ 

LED*^^^*f^Oft^:@B^;^^90 0 (DLED^^^3^bTffiV>fe^^« 
v ft^gfl^^<^5fe^®tlfmT-58cDW^ffi58c^M$tL6Alt^ * tt, 0 =9 

®58aT^lt^S^«i-^T^^lWMP^ld{|iJJ;^j£ffilb{|iJ^^5-^^T 
[0157] 0° ^j3 = (a+0 ) +Sin~ 1 (nXSin(Sin~ 1 ((l/n) XSin 

2 • ^ • 

(90° -C0 "-«)))+ 0 -0))-9O° (14) 

112 

[0158] MM<DMmiO 

^h^m^mm-r^mxm, m57(a)te*nik<DMmfc&tf%mffim*<Di8:m 

v>x, hi— 55kmtn-%rfc, mi~55iZ7jk&tiz>b<Dkm— *fcf±3fi^aj^«f^L 

mm^38<Dj&m38a{zt/tm.um^mmc^k(D^mmmmikm^x^ 
, m9tm*38iz£z>ftm%i%:£MtZs mm^mmikmrn^m^^m-r^o 

[0159] #Hi£tf>7£ffil0^^3@#T^38te, ^^3fe^3tt'^^6t<?5feV^f 1^*3 

&¥fTteJ&,W38ak, mj%.ffi38iik¥-ftlZttfa-tZ>ttfaffi38fk, ffiUJ&ffi38akM 
|R)ffi38f^U *£^#6il!j^l^ttfl&ff®38cfc, BulEjS®38a<!r>^[pJ®38f 
fcgSU ^^^3d!ltc:Mv^c^f<f®38eiSr^rUTV^ 0 fGI5JicE38a^« 

> yt^t^m9kvxm^y— hm&ywrttbtixy,^ t^^mmm s f-38\-rr^ 
v/^te¥<Dmw®miz.rctetf7Xfrbftm£tix^z> 0 
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[0160] sfffE®ifff^38te, &vtftm3frtb\&mttn»7w?7ZfrLxmki£tiizyt 
*mm<Di&mibm\zm$Ti$i£tkM-t-z> 0 &m&m8c\z.tt-tz>m&yt(D5 
% , ytm^m^x^ Attn (oyt&wm <d m n m dm£ f ois.mibmizm$fi>xijk 

[0161] *nM<DmffiilOK$o\,^Xte, IH57(a) ^tj^HSJ;?^ JS#f^38<£>j£pg38a 
^ftPjfclCm#39&|£<9#tt-0 ^fcfe, TOilf ^38(Dj&®38a^J^Lfc#;£Pjfc 

j&-e#, ni57 (b) iz.fjk't £oizm$i m^ios^mm^mmvx^u M^ytm3 

[0162] /jT*5 % *HJ6^t!8io^*3V^tt, 3fc!ftiR«BW39t*fe'>— h^fflv^TV^^s, 
• ©-ett<c<, ^t^|JKfe©V— h^WS^riS-e^ ^c(i®^T-380j£® 

[0163] yfcrnmtDmMioiz&^xix, m&m^38<D&ffi38aiz.ytmm*39&m 

«■ • • . 

[0164] mm<Dmmn 

ytfeoiftwia-cfcSo 058*3j;^i2i59tj:*3v^, mi~ m57tmc&-%-n, m— * 
fett*HS»^«:^u z<Dmw&mm-tz>o tiftytmrnmn, ^t«3©t^ 

[0165] fc:fe\ *Hlfe©^fl|ii^*3V^Ttt, ®##^Bfc:®^f^£imi\ 
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[0166] ^3t^3A^ttfcb»^*^l^^©*l*3fe^^p&-t-5iS % £jR3t«3©*to*l|14 

3 

[0167] ^Tx 059»C^i-J;5t^ ^^p3^^^ttl4(C^i-5^^3tM3^^cD^tt 

[oi68] &&%M3frbmtft <*> xtmvttyttK *#i©j£ffiibmatLT3k¥-es>*fc 

3 

*{C{i,^(l5)^fdi- 0 
[0169] 5 + <*> =90° (15) 

3 

^«3t«3d^»c*tA <*> xik^vtc^, mm<Dj&mib\z.fatfxmt't-z>\a± 

3 

[0170] 8 + 4> ^90° (16) 

3 

<D 4" '^«l^UT#&ii:±^d>e>*"llI«9Sr jEirLT, LEDfrbOUkKHtOfi ± 80 

t-fi, Afe^t^l <Mi80° "Cfet), ^^^3(DLED^Ot>^ttl4^SE^ I P®l 
5£ttmoje®lbi:©fc-f-£ 6 tt % ^^(16)«t«5, 5 ^10° &mi£"t'Zkte£.*) 
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j£$Blb(IO^BBtt$nfcSlt«5*-e(73fiE8gg|Srd t~$-% 0 ^(17)^ 

1 

[0172] Tan" 1 (d /L) = 6 + <t> -.90° (17) 

1 1 3 V 

• -r§i^-e > 5fe^^03t^«<ff#:i^i£Elb{|iJ^^^t^^t|-^fc5 

[0173] «JScD^lltC-feV^-C(i, ^^(16)^fci-r<b^<t«9, ^^M3^^^ 
^4mi-5,&«M3^fc<D;&^ 

^^lOJKSlblliJfci^i-^r^^^^fc^^ ^^^ifi^fcfett^^^^ ^ 

[oi76] mm<DKmi2 

mQ0\^mmmmmmi2\^t^^w^%mMW(Dn^m^mx^ o m 
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[oi77] *mm<DMMi2j l z&\,^x^ wm<v±mMc&wiytM3m&mi-z>£. 

®%z*mfz>o . • ... 

cons] ^mm<Dwmi2ic^x^ mm<D±mmia\z^ytm3^{iLW:'r^b[^ 
«9, £^KM3fr(b<pm£i£x<Di%ttftteBm<v^ 

%(Dm%^(Do%%m^m^x^mm%(Dw^m^ <*> (-90 0 <(*> <o° k 

» *• 3 3 

2 2 
2 -2 - 

m&x(Dmmsgm%d t-rz> 0 zzx\ ^(is) zmtctztx, #bs ^bnm <9 

2 2 

[0180] TarT'td /L)=90° +0 (18) 

2 2 3 

£x±.wiwistc£?\^ ^mmmm^^^x, ^m^m<Dmmm^, v?^??, 
[0181] *%>mte&.±nmi,±£?\^ &wftMb*&m®b<Dh\,^zm&<D&ytytM 
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[1] ±ffitliP$|5^U t^WSI^, 
[2] ±wbf§nSB^r.U *Qmm*^1rZ>WVfk, - 

^imv^u^^(D±mkmw 1 mi^<D±mk<Dmm^m2(Dvy^^^iirxm, 

[4] Rij|E®^^(D@^^n(n>l),ffjM^^^I*ffi^#^^a (0° 

1 

<9 ^90° ), Hf)|S©^^-(D^tt®^t^?:e (0° <0 ^90° ),BUlEJS 

1 2 2 

i 

(-90° < <t> <90° 

i 

Sin" 1 (nX Sin (180° -0 -0 -Sin _1 ((l/n) XSind> )))-(90° -6 )^0° 

12 i 2 

[5] mmmtitm*^ jg.mk, mm&'&ftMm^mtzm$fmT<Dmm(Dmi(Dm%m 
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[7] tuffija^^jsffi^iJca^^ 

[9] iuiEsttw, mm&wftWfrbmmmi£(D*£mmm 

cio] tuiast**^ tuts^^ 

ytmmw.0 
en] iiijfE®#f§ff^iifjfE^^ 

&m^ft^<xmmmvx\,^m*<ommmmtzm<DW&ftMmm 0 
[12] m^(Dmmm\m^m<Dm^%WMmt, mm^ytw^m<D±m^mm^ti^m 

[13] ±mzm nsis&^u ^gmmzm-tzmfct. 

mumfo(n'pt£<thi^(DmmK¥^xmn&thtzM^ 
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[14] liufE^^^mjiE^^i^ 

[16] ±ffltiO^^L, ^^^tt^s^^> 

(-90° ^90° ) , flErfBf ^W^M^spffi^^ 

3 3 

5 + <*> ^90° 

3 

[17] i!ufE^ft»fitjfE^i^<^^^ 

[18] fS^o$5ffl^i6TO«c<Dffi^3tM^ei:, ttiB«3teaiittfli©±»HiBail$ix«* 
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